WHAT IS CLAIMED IS: 
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A method for suturing a puncture through a vessel wall of a blood 
vessel, the puncture disposed within a tissue tract of a patient body, the method 
comprising: 

attaching a flexible filament to a first fitting 
.^onsegting-fee^fn'grt^^ ai id^osiiioning ihe firsf 

-fittiftg-adj^eenHfce-vtesseLwai^ 

forming a needle path by advancing a first needle through the vessel wall 
outside the puncture; 

coupling the needle with the first fitting; and 

withdrawing the first needle, the first fitting, and at least a first portion of 
the filament through the vessel wall along the needle path. 



1 2. The method of claim 1 , fiirther comprising: 

2 ..coupl ing the - flexiblo filamont to a coc & nd fitting ^-^ 

3 positioning the ^econd fittin ^adj^centnhe vessel wall so thai the uumrtttre^ 

4 -is- di G po oc d -be tw ee n - thc first - positioned fitting and the secon d- posiliuned fiU if^ 

5 advancing a second needle through the vessel wall and into engagement 

6 with the second fitting. 

3. The method of claim 2, fiirther comprising withdrawing the second 
needle and the seeend fitting tlirgugb .theTvessal waH>^«»teeTTrthe«S&ient tuupliirg stcpsp 

i«^so that the wfthdrawing steps fbrm^ suture loop across the puGcture. 




1 4. The method of claim 3, wherein the withdrawing steps draw the 

2 suture from within the blood vessel out through the vessel wall. 



1 5 . The method of claim 2, wherein the first and second-positiefrng 

2 ^steps-GGH^ri sc inti'e d u c iiTgtlTrfittnigg iRrOUgfrfee^mflcto^r^ wherein the first and 

3 second needle advancing steps comprise inserting the needles into the vessel so as to 

4 engage the fittings therein. 
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1 6. The method of clai; 

2 distal end of a shaft during the introi 

3 positioning steps further comprise 




herein the fittings are supported near a 
and? wherein the first and second 
; Mmigs laterally fi-om the shaft. 



7. The method of claim 6( wherein the displacing step comprises 
articulating an elongate foot within the^Ve^el so that the foot moves fi-om a low profile 
configuration aligned along the shaft rt/^/d!^^ extending laterally from 

the shaft and along the blood vessel/the fittings being releasably mounted near first and 
second ends of the foot. 



^ The method of claim^fiirther comprising pulling the de ^ o - ye d 

foot proximally against an interior surface of the vessel wall after the ^^i^^n^ t^^ 

I The method of clainx^fw*ther comprising verifying that the foot is 

disposed within the vessel prior to the ^^ l acmg step^y monitoring a sensor adjacent the 
foot. 

The method of claim^Tfwherein the articulating step comprises 
sliding at least a portion of the foot axially along the shaft. 



I 



The method of claimj?f wherein the articulating step comprises 
pivoting the foot away from an axial orientation. 



12. The method of claim 2, wlierein the second advancing step passes 
suture through the vessel wall and couples the^suture to the second fitting. 



claiA 12 



13. The method 
first fitting, the filament, the sec^ 
wall along a needle path of the first tfeedle 



fnd fit 



fwherein the withdrawing step draws the 
a portion of the suture through the vessel 




14. The method of claim 13, fEfner comprising forming a loop of the 
suture, wherein the withdrawiijg step draws the portion of the suture through the loop to 
help form a suture knot. 



1 ^ The method of claim 1 , wherein the first fitting defines an opening 

2 and a latch, and further comprising attaching the fitting to the needle by latching the 

3 needle into the opening of the fitting. 
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^ The method of claim i^wherein the needle has a recess and the 

fitting comprises a substantially cylindrical cuff having at least one tab extending therein, 
and wherein the advancing step deflects the at least one tab when the needle is received in 
the opening, the at least one tab resiliently flexing into the recess to secure the fitting to 
the needle. 

The method of claim >5^ further comprising directing a needle into 
the opening with a guide surface around the opening, the needle being flexible. 

/ ^ The method of claim 1, wherein the first needle withdraws said at 

least a portion of the flexible element without threading the flexible element into the 
needle. 



I A method for suturing an opening in a tissue, the method 

comprising: 

inserting a distal end of a probe through the opening, the probe defining a 

probe axis; 

articulating an elongate foot of the probe so that first and second ends of 
the foot extend laterally with the opening aligned therebetween* / \ ^ ^{ xL^ L ^ 

forming a first needle path fi-omlhe probe through the tissue and to the 
first end of the foot; 

forming a second needle path firom the probe through the tissue and to the 
second end of the foot; 

advancin^suture along the first and second needle paths to position a 
suture loop across the opening. 



1 j/^ ^J2^ The method of claim l^.^hL^m the tissue comprises a blood 

2 vessel having an axis, wherein the articulating step is performed so that the articulated 

3 foot extends along the vessel axis within the vessel. / 

1 / The method of claim j/9f wherein the first and second needle path 

2 forming steps comprise deflecting first and second flexible needles at an angle relative to 

3 the probe axis and advancing the needles in cantilever radially outwardly from first and 

4 second fixed needle guides of the probe to the first and second ends of the articulated 




5 foot, the first and second ends of the articulated foot being separated laterally relative to 

6 the probe axis by a greater distance than the first and second needle guides. 

1 yi. The method ofclaimJ9, wherein the articulating step comprises 

2 puUing a flexible element proximally so that the flexible element shdes the foot 

3 proximally along the probe axis and so that the foot pivots laterally within the blood 

4 vessel / 

1 ' pf!^ The method of claim further comprising inserting the foot 

2 through the puncture prior to the articulating step and pulling the shaft proximally after 

3 the articulating step so that the first and second ends of the deployed foot firmly engage 

4 the tissue beyond t he puncture. 

1 / A method for suturing a blood vessel, the vessel having a vessel 

2 wall, the method comprising: 

3 advancing a shaft toward the vessel wall, the shaft having an axis and a 

4 plurality of needle guides; 

5 yTdeploying a foot adjacent the vessel wall so that the foot extends laterally 

6 from the shaft; 

7 advancing a plurality of needles from needle guides of the shaft to the foot 
to form needle paths through the vessel wall, the needle guides deflecting the needles 

9 laterally so that a needle path width is greater than a cross-sectional dimension of the 

10 shaft; and 

1 1 advancin^suture along the needle paths to position at least one suture loop 

1 2 across the pimcture. 

1 OX-^^ The method of claim^ wherein the needles are flexible and the 

2 needle guides are fixed, and fiirther comprising directing the needles laterally into secure 

3 engagement with fittings disposed releasably on the foot with a tapering needle receptacle 

4 surface of the foot. 

1 ^^JMl^ A method for suturing, a pun^re of a blood vessel through a tissue 

2 tract of a patient body, the vessel havine^^vessgl^ the method comprising: 

3 inserting a distal end ofihe p^'obeOTough the puncture and into the blood 

y ci3 



5 advancing a first end of the suture pom the probe within the tissue tract, 

6 through the vessel wall, and into the vessel; 

7 withdrawing the fir^t^€ndop^^tiirQ from the vessel, through the vessel 

8 wall and through a bight of th^uture to forni a/oop of suture across the puncture; and 



9 tensioning tme fet^nd oft^6 suiure and a 

10 adjacent the bight to form aWot affixing the loop of s 




^end of the suture 
puncture. 
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27. The method of claim 26, further comprising releasably attaching 
the bight of suture to a probe before the inserting step, wherein the tensioning step 
detaches the bight fi;»m the probe. ^ ^ 



A system for suturing a blood vessel, the vessel having a vessel 
wall, the syst^ comprising; 

needle having a proximal end and a distal end suitable for forming a 
needle path through the vessel wall, the needle having a recessed engagement surface 
adjacent the distal end; 

a flexible filament; and , / s t-^ j, 
1^ 2i fittin^attached to the filament, the fitting having an opening and at least 

8 one tab extending into the opening, the tab securingly engaging the engagement surface 

9 when the needle advances through the vessel wall and into the opening so that the fitting 

10 and at least a portion of the filament can be withdrawn proximally along the needle path 

1 1 by the needle. 
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The system of claim 2^ wherein the at least one tab resiliently 
deflects into an indentation adjacent the engagement surface when the needle advances 
into the opening. r 

^ The system of claim^29f wherein the fitting comprises a tube 
having a proximal end and a distal end, the opening extending into the proximal end, the 
at least one tab formed of tube material by cutting slots through the tube, wherein the 
filament comprises suture extending distally from the distal end of the tube. 

^ 2fC The system of claim ^ wherein the fitting further comprises a 
collar disposed about the suture, the collar crimped over an end of the suture. 



1 The system of claim 2g',^lerein th^4ktk4g4s^ 

2 naaf-a-4i6 tal ond o f a^rebe, the probe ha^^uag a handle near a proximal end of the probe, 

3 actuation of the handle effecting articulation of the foot so that the fitting moves laterally 

4 from an axis of the probe. ^ ^ 

1 ^^J}^, The system of claim^, wherein the needles are flexible, and 

2 wherein the fitting is releasably supported ^^tliin a . receptacle surface oriented to laterally 

3 deflect the advancing needle toward the fitting. 

1 ^5 3^ The system of claim y^, wherein the receptacle surface tapers from 

2 a small cross-section adjacent the fitting to a large cross-section oriented toward the 

3 advancing needle. - 

1 ^ The system of clairn^, fiirther comprising a slot disposed along 

2 the receptacle surface, wherein the filament is releasably disposed in the slot, the slot 

3 configured to a^oid engagement of the needle with the suture. 

1 ^ The system of claim^, wTierein the slot has a cross-section 

2 smaller than the needle. 

1 ^^^^^^^ ^ system for suturing a puncture of a blood vessel within a tissue 

2 tract, the vessel having a vessel wall and defining an axis, the system comprising: 

3 a shaft having a proximal handle and a distal end suitable for insertion 

4 along the tissue tract and into the vessel through the puncture; 

5 a foot mounted near the distal end of the shaft, the foot having a plurality 

6 of needle receptacles extendable laterally from the shaft; 

7 a flexible filament extending between the needle receptacles of the foot; 

8 a pluraHty of needles advanceable distally and laterally from the shaft, 

9 through the vessel wall outside the puncture, and to the needle receptacles of the foot. 

1 The system of claim 27, ftirther comprising a plurality of fittings 

2 disposed adjacent the receptacles of the foot, the fittings securingly engaging the needles 

3 so that the needles,* fittings, and at least a portion of the filament can be withdrawn 

4 through the vessel wall along at least one of the needle paths formed by the needles 

5 without threading the filament into the needles. 
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1 yf. The system of claim 37, wherein the foot comprises an elongate 

2 body defining an axis, the foot articulatable from a small profile configuration to a large 

3 profile configuration by actuating the proximal handle so that the foot slides axially and 

4 pivots laterally within the vessel. 

1 y^'IW^^ A system for suturing a puncture of a blood vessel within a tissue 

2 tract, the vessel having a vessel wall, the system comprising: 

3 a shaft having a proximal handle and a distal end suitable for insertion 

4 along the tissue tract and into the vessel through the puncture; 

5 a foot mounted near the distal end of the shaft, the foot having a first 

6 needle receptacle and articulatable from a small profile configuration to a large profile 

7 configuration by actuation of the handle; 

8 a first fitting removably mounted adjacent the first needle receptacle; 

9 filament coupled to the first fitting; and 

10 a first needle advanceable from the shaft to the first needle receptacle on 

1 1 the articulated foot, the first fitting securely engaging the first needle so that the secured 

12 first fitting and at least a portion of the filament can be withdravm through the vessel wall 

13 by the first needle. , 

1 The system of claim wherein the filament comprises a suture 

2 and couples the first fitting to a second fitting, and fiirther comprising a second receptacle 

3 disposed near the distal end of the shaft and a second needle advanceable from the shaft 

4 to the receptacle to withdraw the second fitting proximally through the vessel wall and 

5 form a suture loop across the puncture. 

1 ^^^if^ The system of dmm 40, fiirther comprising a second receptacle 

2 disposed near the distal end of the shaft, a second fitting coupled to the filament and 

3 disposed within the second recg^Sole, a second needle adapted to form a second needle 

4 path through the vessel walb&id ha(W a sujjare releasably mounted thereon, wherein the 

5 second fitting couples the fihrnen^t to the suture so that the suture can be withdrawn 

6 proximally along a first nfeedl^ath through the vessel wall formed by the first needle to 

7 form a suture loop across the puncture. 



1 43. The system of/laim 42, wherein a loop is releasably supported 

2 about a first needle port, the firsyn^44l^ from the first needle port so that 

3 tensioning the withdrawn suturelifecures a knot in the suture loop. 

1 '^(^^ The system of claim ^,^c^r comprising a sensor near the distal 

2 end of the shaft to indicate when the shaft extends into the vessel, and wherein the 

3 deployed foot can engage an inner surface of the vessel wall when the shaft is withdrawn 

4 proximally to help axially position the shaft, 

1 ^ ^^^yA&f A probe for suturing an opening in a tissue, the probe comprising: 

2 a shaft having a proximal end and a distal end and defining an axis 

3 therebetween, the shaft having a size and configuration suitable for insertion through the 
^^i'^ 4 opening in the tissue; 

5 an elongate foot movably mounted to the shaft; 

p l^ 6 an actuator extending along the shaft distally to the foot, movement of the 

7 actuator sliding the foot axially and pivoting the foot from a low profile configuration 

K: 8 aligned along the shaft to a deployed configuration extending laterally from the shaft; 
9 a suture supported by the foot; and 

Jiif 10 a needle advanceable from the shaft through the tissue and to the deployed 

11 foot. 

1 The probe of claim >l-5rwherein the foot has a first end and a 

2 second end, and wherein a plurality of needles are extendable from the shaft to the ends 

3 of the foot. 

1 ^Jk^ The probe of claim^^wherein a first length of suture extends 

2 between a first fitting at the first end of the probe to a second fitting at the second end of 

3 the probe, and wherein a second length of suture extends from a third fitting at the first 

4 end of the probe to a forth fitting at the second end of the probe, and wherein each fitting 

5 securingly engages an associated needle to draw ends of the first and second length of 

6 suture through the vessel wall and form a plurality of loops across the puncture. 



